We live in complex times. In recent years, the economic prosperity experienced and enjoyed by many of those privileged enough to have lived in the developed world has been replaced by uncertainty. The economies of developing nations have undergone massive changes that are restructuring global business. New sets of opportunities and threats seem to arrive (almost in equal measure) with every day, and over the last two decades information technology has brought about a revolution in the way we work, live, learn and play.
The science of waste management is also changing. We understand more now than ever about the impacts and have developed many tools based upon life cycle assessment to help us evaluate our options. We can scrutinize new waste management policies, strategies and technologies to a degree that has never before been possible. Increasingly we are shifting from the management of waste to the management of resources.
Of course this is not completely new; even two or three decades ago, while some 'enlightened' countries were already pursuing such resource management agendas, looking at ways of using waste materials more beneficially, some of our most 'advanced' nations were only just implementing the basic laws and practices required to control the most immediate polluting impacts of waste sites.
Sadly, even today, many countries are still at this early stage. Waste remains a problem to be controlled rather than a resource to be directed, and progress is being slowed by a lack of available investment due to more politically immediate economic considerations.
However, even in difficult economic situations energyfrom-waste replaces the usage of fossil fuel and paves the way for further implementation of energy-from-waste. With this special issue of Waste Management & Research we would like to emphasize the option of energy-from-waste as a sustainable waste management solution. Cases will be presented on how a city or a community can reduce the carbon footprint by implementing energy-from-waste facilities and hence reducing the local use of fossil fuels significantly. In this way, energy-from-waste plays an important role in both sustainable waste management and in energy supply.
The potential energy production by treating 1 tonne of waste is 2/3 MWh power and 2 MWh heat. As an example one-third of the district heating generation in the Greater Copenhagen area comes from energy-from-waste facilities.
If we look at Europe, the energy-from-waste sector today supplies approximately 50 billion kWh, and once the landfill ban is fully implemented, the prognosis is a potential of at least 100 billion kWh. This corresponds to the energy consumption of 20 million households.
By playing an important role in both sustainable waste management and our energy supply, the energy-from-waste sector is responsible for the high quality of the facilities. The facilities have to be robust. When supplying energy to the community and nearby industries it is important that the energy production should be secure and reliable.
High efficiency is of the utmost importance as are the lowest possible emissions. Over recent decades the energyfrom-waste sector has worked intensively to reduce the air emissions to the absolute minimum. When planning a new energy-from-waste facility the best available technique always has to be assessed and the best technology chosen.
Most waste is generated in large cities, and large cities have the largest consumption of energy. So it makes sense to locate energy-from-waste facilities close to the cities to ensure proximity and reduce long-distance haulage of waste and at the same time obtain the greatest energy efficiency. Integration in the local community plays an important role, and local acceptance of the facility is important.
One example of successful integration of an energy-fromwaste facility in an urban environment is the Spittelau facility in Vienna, Austria. The facility is located in the city, close to the heat consumers and close to the waste producers. In addition to systems for the generation of power and heat, the facility recently installed a huge district cooling system distributing chilled water.
Another example is the energy-from-waste facility Amagerforbraending in Copenhagen where the old lines are to be replaced by new lines. The City of Copenhagen has set up very ambitious demands for the new lines with respect to both the high energy efficiency required to achieve a low carbon footprint and the lowest possible pollutants emissions to ensure a very low environmental impact. At the same time the City Council wants the facility to be an integrated part of the local community and has decided to make the whole area a green recreational area open to the public. In this way the Copenhagen energy-from-waste facility will become an important landmark for the Danish capital. It should be mentioned that the energy-from-waste facility will be in the same location as the old incinerator, which is 2 miles from the Royal Castle and 4 miles from the City Hall.
It is important to underline that energy-from-waste is an integrated part of a sustainable waste management system in developed countries. Because energy-from-waste facilities are capital intensive and require maintenance and highly skilled technical operators, energy-from-waste facilities are not adopted by developing countries. Generally, a mature and well-functioning waste management system has to be in place, and the calorific value of the residual waste must be an average of 7 MJ kg À1 for the implementation of an energyfrom-waste facility to be feasible.
The aim of the energy-from-waste sector is to get the most energy out of genuinely residual waste, not to get the most waste for energy recovery.
